Four milking ewes (50±5 kg) were used in a 4 x 4 Latin square experiments to determine the effects of different sources and amounts of vegetable-origin fat in the diet on the fatty acid composition of milk. Ewes of the control group were fed a diet consisting of meadow hay and concentrate (60:40) that was supplemented for the experimental groups with rape seed oil, hydrogenated rape seed oil, or linseed oil at a level 4, 8 or 10% in dry matter of the diet. Addition of linseed and rape seed oil to the diet decreased (PO.05, PO.01) the level of total saturated fatty acids in milk. Rape seed oil and hydrogenated rape seed oil caused significant (PO.05, PO.01) increases in the level of mono-unsaturated fatty acids, whereas significant differences were not reached (P>0.05) when linseed oil was fed to sheep. Also, the total amount of PUFA+MUFA increased in milk (PO.05, PO.01) when diets with linseed and rape seed oil were fed. The level of stearic acid differed depending on the added fat. A lower (PO.01) level of stearic acid was observed when 8% of linseed oil was added, whereas it was higher (PO.05) when 10% of linseed oil and 8% and 10% of rape seed oil were added to the ration. Feeding ruminants rations supplemented with fat of vegetable origin increased the energy content of the diet and also improved the level of desirable fatty acids in milk, e.g., MUFA and PUFA, which may be recommended in the treatment of some diseases.
INTRODUCTION
The purpose of modifying animal origin fats is to produce high quality products meeting dietary recommendations for a reduced intake of saturated fatty acids (SFA) and an increased intake of mono-(MUFA) and polyunsaturated (PUFA) fatty acids in the human diet (Jakobsen, 1999) . Consuming such enriched products lowers the risk of obesity, cancer, diabetes, and cardiovascular diseases (Grundy, 1999; Voigt and Hagemeister, 2001) . Breeding for milk quality is a long-term process and there is always the risk that market demand will have changed by the time the target milk quality has been met. Manipulating milk quality through nutritional changes is the best option. During lactation, the ability to produce large quantities of milk exceeds the capacity of cows to consume enough feed to meet their needs for energy, causing a negative energy balance (Bremmer et al., 1998) . Supplementing diets for high producing ruminants with fat helps to overcome limitations in energy supplies and to increase the marketable attributes of their products. Literature data indicates that acceptable fatty acid profiles do not require extreme changes in the fatty acid composition of milk. The aim of the conducted experiments was to determine the effects of different fat sources and amounts in the diet on the fatty acid composition of ewe milk.
MATERIAL AND METHODS

Animals and diets
Four lactating ewes (50±5kg) were used in 4 x 4 Latin square experiments. Three experiments examined how milk fatty acid composition was altered by dietary fats differing in fatty acid concentration: rape seed oil, hydrogenated rape seed oil and linseed oil. In all experiments fat was added to rations that consisted of meadow hay and concentrate (60:40%) at 0, 4, 8 and 10% in dry matter of the diet. The energy value of the rations was 1.21 JPM, whereas the crude protein content was BTJN 120 g and BTJE 129 g/kg. The ewes were milked twice daily at 0800 and 1700, and yields were recorded. Sheep had free access to water and were fed twice daily following each milking. All diets were formulated with wheat meal, soyabean meal, wheat bran and minerals (Table 1) .
Sampling and analysis
Feeds were sampled weekly throughout the experiment. The experiment consisted of four 16-day trials (12 days of adaptation to the diet, the last four for sample collection). During the four-day sample collection time, milk samples were 
Statistical analysis
All of the data were analyzed using SAS procedures (User's Guide, 1990).
RESULTS
The results of the experiments confirm the possibility that the fatty acid content of sheep milk can be manipulated by the diet. The addition of linseed (Table 2) and rape seed oil (Table 3) to the sheep diet resulted in a decrease in total SFA (P<0.05, PO.01) in all experimental groups receiving added fat. Hydrogenated rape seed oil (Table 4) had no influence on total SFA content, although a decreasing tendency was also observed. Rape seed oil and hydrogenated rape seed oil caused a significant (PO.05, PO.01) increase in the MUFA level, whereas it was unchanged when linseed oil was fed to sheep. Also total PUFA and MUFA were increased (PO.05, PO.01) when linseed and rape seed oil were added to sheep rations. The concentration of miristic and palmitic acids was lower in the milk of all sheep in the experimental groups (P<0.05, PO.01), regardless of the type and amount of supplemented fat. The level of stearic acid differed depending on the added fat. A lower (P<0.01) level of stearic acid was observed when 8% of linseed oil was added, whereas higher (P<0.05), when 10% of linseed oil and 8 and 10% of rape seed oil were added to the ration.
DISCUSSION
Ruminant fat is an important part of the human diet in many countries, particularly milk fat, which represents up to 75% of the total consumption of fat from ruminants and up to 25-35% of total saturated fat (Chilliard et al., 2000) . Milk fatty acids, such as oleic acid and polyunsaturated fatty acids (especially n-3), have a potential antiatherogenic or anticarcinogenic role, but some saturated fats also have a potential negative effect on human health. It is now clear that it is mainly lauric, myrictic and palmitic fatty acids that are responsible for increasing plasma total and LDL cholesterol concentrations, while the other major SFA, stearic acid, has been shown not to increase total cholesterol or LDL-cholesterol (Williams, 2000) . Linseed oil, rape seed oil, as well as hydrogenated rape seed oil added to sheep diets decreased the level of undesirable fatty acids.
Also in the experiment carried out by Brzoska et al. (1998) the addition of vegetable-origin fat to diets significantly decreased the concentration of saturated acids in milk. During the last 20 years, intensive research has been conducted to increase the content of unsaturated fatty acids in milk fat (Wagner et al., 1998) . According to Coppock and Wilks (1991) supplemental dietary fat changes the fatty acid composition of milk and in some cases it may suppress milk fat yield. In experiments carried out by adding rape seed oil and hydrogenated rape seed oil, MUFA levels increased in milk, as did total PUFA+MUFA when linseed and rape seed oil were added to sheep rations. DePeters et al. (2001) reported that canola oil treatments decreased the palmitic acid content and increased the oleic acid content of milk fat compared with the control.
Recently, there has been increased focus on a nutritional approach to both the prevention and cure of many diseases (Sasaki, 2000) . Feeding fat of vegetable origin in ruminant rations increases the energy content of their diet and also improves the level of desirable nutrients, e.g., MUFA and PUFA, which may be beneficial in the treatment of some diseases.
